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...................................... ............ Kansas May20 24 
Northern Illinois.. ........................... May 26. ........... 1 
Northern In+ana.. .............................. .do.. .......... 6 
Central Illinom.. ............................... .-.do.. .......... 101 
Central Indiana.. ................................. do.. .................. 
Arkansas .................................... May 27 ............ 18 
Kentucky. ........................................ do ............ 60 
Tennessee ......................................... do ............ 24 
Alabama .......................................... do ............ 40 
Mississippi. ...................................... .do. .................. 
Missouri ..................................... May30 ............ 40 
Oklahoma.. ................................. May 31-June 1..  .. 8 
Xnnsns ...................................... June 1 ............ 6 
Kansas ...................................... June5 ............ 8 
Missourl .......................................... do ............ 14 
Michtgsn June6 5 
Kentucky.. ....................................... do. ........... D 

..................................... ............ 

Summary of losses by tmadoes, ete., 21fa.y mid June, 1817. 

The losses of life and property follow in tabulated form, 
by States. 
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Total.. .................................................... 380 I 10,185, 

While thest! storiiis of 17 days were quitc nuincrous, i t  
does not appear t h t  occurrences of. this clinriicl.t?r are 
incrpasing in number as a whole. nor is tlierc any spccinl 
region of greatest frequency. The whole question is one of 
the occurrence of the contributiog clistribu tion of ires- 
sure, temperature, Rncl moisture, and ccrtti.inly 1,11r ofiser- 
vation and esperience of the past do not worrrwlt t,lw con- 
clusion that. any one irciiwitcd area more than miotlier mithiii 
the severe storm field is more subject to t.he requisite dis- 
tribution of the forninhe cnuses. It c9.n also bc axid 
with reference to increasing frequency that the st.orms n.re 
not more numerous bhnn heretofore: huta ;is former 
sparsely settled dislricts become more densely 110 : d a t  ccl 

the details of t.he stornis a.re made avnilalde mort? ra.pidly 
and losses of life and roperty increase, becausc there me 
more of both espose8tto t.he fury of these uiip’i’.,~c?iit.~.blc 
st.orms .3 

and facilities for int~rconiniuiiic.ztioii become mu / t iplied, 

ME’l!EOBOLOGICAL COURSES FOE AERONAUTICAL 
ENGINEEBS. 

The National Advisory Committee for Aeronautics, 
cooperatin5 with the United States War Department, 
arranged in Ma 1917, with a number of leading uni- 

further the education and training of aviators. These 
courses, technically known as I ‘  Ground Schools in Mili- 
tary Aeronautics,” include such subjects as elementary 
meteorology, astronomy, engineering, internal-combw tion 
en ’nes, et.c.., and t-lie are now being offered at  thc: 

nology in cooperation with Harvsrd University (Cain- 
bridge, Mass.), Princeton Z;liiver;ity (Princeton, N. J.), 
Coiiiell Univerjity (Itiiaca, N. Y.) ,  Ohio Stmate Univei&y, 
(Columbus, Ohio), Univeisity of Illinois (Champaign, Ill.), 
UniTersitg of Tesas (Austin, Tes.), University of Cali- 

versities and sc % 0015, for courses designed t o  specially 

fol ff owing institutions: L assachusetts Institute of Tech- 

fornia (Berkele , Cal.). 
Prof. Robert 5 e C. Ward is giving the courso in meteor- 

olom at the Massachusetts Institute of Teclinolom, and 
a l s ra  more extended course forming part of the %iuire- 
ments leading to the clegee of uerourmtical eiiginecr. 
He has kindly corumunict~ted the syllabus of the longer 
course and permits us to publish it here, as it is sure to 
prove helpful and stimidat,ing t,o others who niny litwe 
simiiar tasks assigned theni.-Ch:itf of Bureclu. 

2 For an article on tornado Insurance, which discusses frequency in the severs1 Ststes 
up t o  and including 1 W  see this REVIEW for Pecemhe:. 1905.33:534-539: see also Flora 
In this REVIEW, December, 1916, 43:81b616, for statistics on liaasnu, including 1915.- 
c. A., jr. 

SYLLABUS OF LECTURES ON IETEOROLOQY QIVEN IR TEE COURSE 

STITVTE O F  TECHNOLOQY IN COOPEE15TION WITH H A B V W  
UNIVERSITY. 

TR AEROXAUTICAL EHGINEBRJNQ AT THE MASSACHUSETTS IX- 

I. 
Ten lectures by Robert De C. Ward, Profeseor of Climatology, 

Hsrvurd University. 
Z.ntl.otZzl.ctory.-Import nnce of meteorology in aviation; 

aircraft, niicl weather in war: 
(a,) General climate. 
(b )  Weather mid weather iorecasts; military field 

Tlie u,t?riosplfe1.~.!.-Coinp~~sit,ioii; height,; “ tro ospliere” 

Tem pera.tu:res i.n the free &.-Vert,ical temperature 
gradients; t,emperatures a t  various heights; inversions; 
stable and unstable conditions in relation to flying. 

Press.ii.re.-Iniportaiice; comparison with water; de- 
crease with altitude; physiological effects of diminished 
pressure; measurement; mercurial and aneroid barom- 
eters and barogra hs: use, errors, corrections; deter- 
mination of dti tu B es by means of baromet,ers; isobars; 
pressure gradient,s. 

The m n d  in rchtion to pressure at earth’s su.rface.- 
Wiiid direction ; deflection of wirids from gradient,; 
Earth’s rot ation and friction; cyclonic and anticyclonic 
wind systems; “Gradient wiiid”; Buys Ballot’s Law; 
isobaric typcs.--V\Tind velocity ; general relation to 
gradient; Beaufort Scale and its equivalents in force 
nncl in velocity in miles an hour; anemometers: Robin- 
son and Diner:; gust.iness of wind. 

ColuZiti.ons of the atmosphme nfeecihg a.viation.-General 
and local.-(a) General air movements, essentially hori- 
zont.al; atmospheric layeis and waves. ( 6 )  Local con- 
vectional currents, essentially vertical, due to thermal 
cont,rols: causes and conditions. (e) Effects of topogre 
phy upon air niovement,s, combining both honzontal 
and vertical elements, due to mechanical controls: 
effects of fric.t.ion, topography, and character of surface ; 
vertical and horizontal movements in general in relation 
to flight. 

1I.Pnthw -f~recasting.-Es~lanation of daily weather 
niap; princi les of forecasting explained by reference to 
type niap,  For United St,ates and for Europe; general 
clinracteristics of cyclones and anticyclones; tracks ; 
velocities of progression. 

~~ninsfrr . l i ; in.e~~~a. l  Zoea1foreca.sts.-Barometric tendency; 
veering and backing winds ; changes in wind velocity; 
weather proverbs. 

i!Zouds.-Ty es ; cloud clussificat,ioii; methods of 
<1et,eimining rfoud lieiglits and velocities, and results; 
value as weather prognostics; fair aiicl wet weather 
clouds; - .  fog; special consideration of c.umulus and 

met.eorologic.al services. 

n.nd “stratosphere”-~eiiernl characteristics o P each. 

cumulo-nini bus. 
Forccasts of ,todid oeloc?ity and cZirecti.on a.lof t.-Direc.t 

observation hv means of d o t  balloons, kites, and cloud 
inorenleiits ; airections of c1ou.d inoveinents ‘in cyclonic 
and aiiticplonic systems iii the United States and in 
Europe; estimates based on suilace conditions and on 
general knowledge of upper air currents; “Gradient 
wind ” ; diurnal variation in wind velocity and direction; 
clmnges clue to progression of cyclonos itlid anticyclones; 
w i d  and cloud directions and night flying. 

Fiivornble aid unfavorable weatbar for $ying.-Wind; 
rlouds; haze, etc.. 

11. 
Laboratoiy Work at  Bluc: Hill Observatory (10 hours). 

Alexander G. McAdie, Abhott Lawrence Itotch Professor 
of Meteorology, Haivard University, and Director of the 
Huu Hill Meteorological Observatory, Readville, Mass. 


